Abstract. This paper presents a new method to simultaneously image the perfect electric conductor (PEC) and dielectric scatterers together, which is based on the inversion algorithm subspace-based distorted-Born iterative method (S-DBIM). Simulation results show that method is able to distinguish the PEC and dielectric and can retrieve the relative permittivity for dielectric scatterer at the same time.
Introduction
Electromagnetic inverse scattering method has been studied for decades and a lot of methodologies have already been well developed for dielectric scatterer [1, 2] and perfect electric conductor (PEC) [3] respectively. This paper presents a new electromagnetic inverse scattering method which is able to quantitatively image both the PEC and dielectric scatterers. The method can simultaneously distinguish the boundary condition of the scatterers and retrieve the relative permittivity of it.
Methodology
The problem we investigate is a two-dimensional one. The scatterers to be imaged are mixture of PEC and dielectric scatterers, both of which locate inside a domain of interest. Number of N inc transverse magnetic plane waves are used to illuminate the domain one by one. The scattered electric field is collected by N r antennas evenly distribute around a circle outside of the domain The T-matrix method is used to model the scattering process. In the T-matrix method, the Tmatrix is the unknown to represent the scatterer. The equation which describes the scattering behavior inside domain is given by,
where a is amplitude of scatterering strength and T is a square matrix, with the T-matrices for each subunit being arranged along its diagonal and zeros being in off-diagonal. Matrix
A is translational matrices.
e is the strength for incident field.
And the scattered field on the receivers are given by, sca    Ea (2) where  is the matrix which only depends on the locations of the receivers and the domain of interest.
Subspace-based distorted-Born iterative method
The T-matrix is the unknown to be solved. In S-DBIM, the reconstructed profile in the last step of iteration is considered to be the inhomogenous background for the next step of iteration. Therefore, the operator  for inhomogeneous background are numerically solved by the forward solver. Singular value decomposition is taken to fix one portion of a by using the deterministic subspace, which is denoted as d a . Therefore the total electric field calculated in each step equals to the incident field plus the scattered field created by this d a . The relative permittivity is then linearly retrieved by the reconstructed T-matrix.
The positive relative permittivity present the dielectric scatterer while the negative one present the PEC scatterer. The frequency used in the simulation is 300MHz. The domain is a square with side length 1m. One dielectric scatterer with relative perimittivity of 2 and a PEC coexist in the domain. It is highlighted that for convenience of figuring, the PEC is denoted by relative perimittivity of 0 in the original pattern, which has no physical meaning at all. The reconstructed result is as shown in Fig.2(b) , which show that the method is able to distinguish the PEC and dielectric as well as quantitatively reconstruct the relative perimittivity.
Simulation Result

Conclusion
A method which uses T-matrix method as the modelling method and S-DBIM as the iteration method is proposed to solve the imaging problem of PEC and dielectric scatterers. Simulation results show that the T-matrix modeling method is able to distinguish the PEC and dielectric and can retrieve the relative permittivity for dielectric scatterer at the same time.
